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General introduction

The incidence of both Crohn’s disease (CD) and ulcerative 
colitis (UC) is increasing in children. Surgical intervention 
is required in a proportion of cases. For example, two 
recent studies reported that, for patients diagnosed at age  
<17 years, the risk of requiring surgery during childhood 
to be 24% for CD and 9% for UC (1,2). In this cohort, 
diagnosis preceded surgery by median 9 months for CD 
and 2.2 years for UC. There appears to be evidence that 
the rate of surgery undertaken in children for paediatric 
inflammatory bowel disease (PIBD) is reducing in the era 
following the introduction of biological therapy (3). It is 
not clear yet as to whether this merely represents a delay in 
the timing of inevitable surgery, or a true reduction in the 
lifetime risk of requiring surgery.

CD

Introduction

Surgical intervention in paediatric CD represents a 

somewhat palliative strategy, albeit one which when 
appropriately timed can yield marked improvements in a 
patient’s physical and psychological condition. Surgery is 
not curative. The underlying principal is to undertake a 
limited bowel resection, thus preserving bowel length for 
the future. One-fifth of patients will require surgery within 
three years of diagnosis, a cumulative incidence that rises to 
one-third by five years from diagnosis (4). 

The surgical approach is broadly determined by the 
acuity of the patient’s clinical condition, the anatomic region 
of the bowel affected and the underlying abnormality -  
refractory inflammation, stricture, fistula or abscess/
phlegmon formation. European guidelines for the surgical 
management of paediatric CD have recently been published 
and will be referred to where appropriate (5).

Indications for surgery

Emergency
In the emergency setting, absolute indications for surgical 
intervention include perforation and complete bowel 
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obstruction. The goals of surgery are therefore to control 
intra-abdominal infection, decompress obstructed bowel 
(often with a defunctioning ileostomy) thus allowing re-
introduction of enteral nutrition. Major haemorrhage in 
the setting of Crohn’s colitis is a rare occurrence, though 
potentially may require emergent laparotomy. Interventional 
radiological placement of an intra-abdominal drain may be 
required to treat an intra-abdominal collection.

The above scenarios are infrequently encountered in 
the biologic era; rather the majority of surgery in CD 
is undertaken as a planned procedure in the chronic 
setting. The decision to operate is reached through close 
consultation between the gastroenterologist, surgeon, 
patient and their family. 

Refractory CD
Refractory disease is identified when a patient’s symptoms 
or signs are clearly attributable to CD, relapse whilst on 
optimised maintenance therapy and do not display an 
adequate response to induction therapy. A commonly 
encountered scenario is of fibro-stenotic disease, with 
a ‘burnt-out’ i leo-caecal stricture. Sequential MR 
enterography is very helpful in defining the length of the 
involved segment, response to medical treatment and 
disease burden at other sites. Radiological pre-stenotic 
dilatation is an indication that surgery is likely to be 
required, but should be correlated with clinical symptoms. 
The decision to proceed to surgery must be carefully 
considered, particularly in light of the risk of subsequent 
relapse and the future requirement for further surgery. The 
overriding principle is to undertake a limited resection. 
Usually a primary resection/anastomosis without stoma is 
possible. In adults, a recent randomized-controlled trial 
has suggested a role for early surgical resection in patients 
with short (<40 cm) segment non-stricturing disease, as an 
alternative to escalation to biologic therapy (6).

Within a Finnish cohort of 36 children who had 
undergone a bowel resection at a median of 10 years earlier, 
94% required further medical or surgical treatment for 
active disease, at a median of 1.8 years after surgery (7). 
Surgical complications occurred in 77% and further 
bowel resection was undertaken in 54%. Analysis of 
a larger Danish cohort of 115 children with CD that 
had undergone at least one bowel resection, revealed 
cumulative clinical recurrence rates of 50%, 73% and 
77% at 1, 5 and 10 years postoperatively, respectively (8). 
Once again, a significant proportion (39%) subsequently 
required further resection.

Growth failure
Growth impairment is a more frequent accompaniment of 
CD than UC, manifesting in 15–40% of patients (9) and 
potentially culminating in short stature in adulthood. This 
is detected by reduced height or weight velocity, delayed 
skeletal maturation and/or the delayed onset of puberty (10). 
Growth failure in CD is considered to have a multi-factorial 
aetiology (11), including uncontrolled inflammation 
resulting in increased energy requirements and cytokine-
mediated effects directly on bone, malnutrition secondary 
to inadequate nutrient intake as well as intestinal 
malabsorption; medications, with a particular focus on 
corticosteroid use; and growth hormone resistance with low 
levels of insulin-like growth factor. 

Several retrospective studies have suggested that 
surgery enables catch-up growth and improved nutrition, 
as evidenced by significant increases in z-scores for height 
and weight as well as increased albumin levels (12-14). In 
light of this evidence, it is recommended that surgery can 
be performed in children with localised refractory disease 
coupled with growth failure despite optimal medical and 
nutritional therapy, with the aim of inducing remission and 
enabling catch-up growth (5). However, one recent study 
found that height did not increase after surgery, but that 
BMI did increase (1). 

Surgical options

Small bowel disease
When CD is restricted to a single site—most commonly this 
is the ileo-caecal region—a limited resection is appropriate. 
The laparoscopic approach has gained popularity and 
should now be considered the gold standard. Laparoscopic-
assisted mobilisation of the right colon is undertaken. It 
is important for this to include taking down the hepatic 
flexure to avoid tension on the anastomosis. The ileo-
caecum can then be exteriorised through a small umbilical 
incision. Either a hand-sewn or stapled anastomosis can be 
performed. A recent Cochrane review of adult outcomes 
reported no difference in leak rates for hand-sewn vs stapled 
anastomoses for non-cancer patients (15). Several studies 
have demonstrated that laparoscopic-assisted resection 
is at least comparable to the open approach (16-18). For 
example, in one series of thirty patients aged 10–18 years,  
no anastomotic leaks or wound infections occurred with 
a median follow-up of 9.7 years (18). Diamond et al 
reported a larger series of 135 patients, conversion to the 
open approach was required in 7% of patients. There was 
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a relatively high incidence of post-operative small bowel 
obstruction described (19). 

Isolated jejunal or ileal strictures are seen less commonly. 
Ileo-caecal resection is required for ileal segments close to 
the ileo-caecal valve. When multiple small bowel segments 
are involved, strictureplasty may be preferable in order to 
preserve bowel length and thereby minimise the long-term 
risk of short bowel syndrome. There is conflicting evidence 
from the literature regarding the efficacy of strictureplasty, 
in particular relating to disease recurrence as resection is 
not undertaken. An Italian series comparing the outcomes 
of patients with ileal or ileo-colonic strictures treated with 
either strictureplasty or resection did not identify any 
significant difference in relapse rate (20). Conversely, an 
English study suggested that resection is more effective 
at treating stenotic CD as the number of patients who 
required further surgery was significantly less than following 
strictureplasty (3/21 vs. 11/19) (21).

Large bowel disease
Children affected by pan-colonic CD that is refractory 
to medical therapy usually undergo a subtotal colectomy. 
Later ileo-rectal anastomosis can be considered. A primary 
resection/anastomosis may be possible in the absence 
of pre-operative risk factors for complications such as 
corticosteroids use or poor nutritional status. Otherwise, the 
anastomosis should be deferred until the patient’s medical 
condition is optimized and staged procedures undertaken. 
Segmental colonic resection may be applied to Crohn’s 
colitis (22), however this pattern of bowel involvement 
carries an increased risk of relapse with the attendant risk 
of subsequent colectomy. Ileostomy formation only can 
be a temporising measure, enabling improvement in the 
patient’s overall condition prior to formal colonic resection. 
Creation of an ileal pouch-anal anastomosis (IPAA) in CD is 
generally discouraged due to the high risk of pouch failure, 
as compared with UC (23). Rectal strictures are difficult to 
manage in children. Although trans-anal resection has been 
described in a small series (24), defunctioning stoma is often 
necessary.

Peri-anal disease

Peri-anal CD may manifest as peri-anal abscess/fistulae, 
skin tags, fissures, and in advanced cases, as anal stenosis. 
Peri-anal abscess may be the initial presentation of CD. A 
Canadian retrospective single-institution review reported 
that 62% of a cohort of 325 CD patients developed peri-

anal disease, with these features constituting part of the 
initial presentation in 47% (25). This occurred in patients 
irrespective of the particular pattern of gastric, small or 
large bowel involvement, progressing to become a chronic 
issue in 25% of the cohort. Analysis of 6,679 patients 
over an 8-year period from an American multi-centre 
prospective observational cohort demonstrated that 21% 
suffered from peri-anal disease (26). Estimated probabilities 
of developing perianal disease over time were calculated, 
with probabilities of 17% and 26% at 3 and 5 years after the 
initial CD diagnosis, respectively. 

There also appears to be a more aggressive phenotype 
within the overall group of patients with perforating peri-
anal disease (PPD)—defined as the presence of peri-anal 
abscesses and/or fistulae. This phenotype manifests as PPD 
in patients whilst on maintenance therapy, as opposed to 
those who present with features of PPD (27). The former 
group was more likely to be younger and male, with a 
significantly increased number of non-perianal bowel 
procedures, including diverting ileostomy and colectomy. 

The guiding priority in the surgical management 
of perianal disease is to maintain continence whilst 
controlling symptoms. Here the discussion will focus on the 
investigation and management of patients with PPD. Other 
peri-anal problems (e.g., skin tags) should be managed 
without surgery.

Peri-anal abscess and fistula
PPD can be present at the time of the initial CD diagnosis, 
and was identified within 30 days of diagnosis in approximately 
10% of an American cohort of 276 children (28).  
Over a median follow-up period of 4.5 years, 15% of 
another American cohort of 215 patients developed PPD, 
12% of whom presented with these features. Peri-anal 
fistulae are traditionally described using the precise Parks 
classification (29), which relates the path of the fistula to the 
position of the external and internal anal sphincters. This 
applies to fistulae-in-ano in general, rather than specifically 
within the context of CD, and can be determined at 
operation. A simpler system divides fistula into those that 
are simple or complex. A simple fistula is a single, low 
inter-sphincteric or trans-sphincteric tract with an internal 
opening close to the anal verge, without associated rectal 
inflammation or abscess formation. In contrast, a complex 
fistula may comprise multiple tracts with an internal 
opening cranial to the sphincter muscles and concomitant 
rectal inflammation, stenosis or abscess formation (30).

Evaluation of a patient with suspected peri-anal disease 
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involves external inspection, MR scan of the pelvis and 
examination under anaesthesia with procto-sigmoidoscopy. 
When combined, these investigations should delineate 
the origin of the fistula(e), demonstrate the course of the 
fistulous tract and determine the presence of simultaneous 
rectal inflammation or peri-anal abscess. If the peri-anal 
disease has developed subsequent to the initial diagnostic 
investigations for CD, then the small and large bowel 
should also be re-assessed as this can influence overall 
management (5). 

In general, multi-modality treatment with a combination 
of surgery, antibiotics and biologics must be implemented 
to adequately treat peri-anal fistulae in CD. The goal 
is to ultimately achieve closure of the fistulous tract(s) 
and thereby halt drainage. Simple peri-anal fistulae with 
no associated symptoms warrant observation alone. If 
symptoms subsequently develop then placement of a 
loose, non-cutting seton is favoured. Fistulotomy may 
be considered if the tract is sufficiently superficial, but 
the potential for poor-healing usually means that seton 
placement is preferable. Cutting setons are contra-indicated 
due to the risk of damage to the anal sphincter mechanism 
and subsequent incontinence. Antibiotics are also 
commonly administered for simple fistulae; metronidazole 
and ciprofloxacin are the most frequently employed.

Complex peri-anal fistulae are treated with biologic 
agents for both induction and maintenance medical therapy, 
only after surgical drainage of any associated abscess and 
thus treatment of any septic focus. Refractory peri-anal 
disease, with recurrent sepsis, may necessitate diversion 
of the faecal stream with a stoma to improve chances of 
healing. 

As part of a randomised controlled trial evaluating the 
safety and efficacy of infliximab therapy in 112 children 
with moderate to severely active luminal CD (REACH 
trial), a post-hoc analysis was performed to assess the 
response of peri-anal disease to this biologic agent (31). 
An improvement was observed by week 2 in 41% (9 of 22)  
of patients, rising to 73% (16 of 22) by week 54; 15 of these 
patients had achieved a complete response to therapy. The 
adult literature suggests that seton drainage together with 
infliximab therapy produces superior response rates compared 
to either one alone (32,33). A retrospective Finnish review 
of 13 adolescents with peri-anal fistulae treated in this way 
showed that more than 90% responded (34). At a median of 
8 weeks, a complete response was seen in 77% with a partial 
response in 15%. Follow-up (median of 2 years) revealed 
that 70% were asymptomatic in terms of peri-anal disease. 

Median duration of seton placement was 8 months. 

Other fistulising CD
Fistulous tracts can also develop between loops of bowel 
(entero-enteric fistulae), bowel and bladder (entero-vesical 
fistulae), bowel and skin (entero-cutaneous fistulae) as well 
as from bowel to the gynaecological organs i.e., recto-
vaginal and anal-introital fistulae. 

There is a subset of patients with particularly severe 
perianal disease, termed ‘highly destructive perianal disease’ 
(HDPD) (35) who have been described as developing recto-
vaginal and recto-labial fistulae, otherwise uncommon in 
the paediatric population. 

Entero-enteric fistulae are dealt with by resection of 
the diseased bowel segments and primary anastomosis in 
healthy bowel to restore intestinal continuity. The general 
surgical principal is to resect the affected proximal segment 
and oversaw the distal segment. Entero-vesical fistulae are 
managed by resection of the involved part of the bladder 
and primary bladder closure. 

Peri-operative considerations 

Pre-operative medication
Corticosteroids
Corticosteroid administration in the pre-operative period 
should be minimized, or ideally stopped if at all practicable, 
to reduce the risk of complications. A large study of 8,260 
adults with CD who underwent major abdominal surgery 
between 2005 and 2012 demonstrated that pre-operative 
steroid use was associated with a significantly higher risk 
of complications (22.6% vs. 18.5%) when compared to 
those who did not receive steroids (36). Intra-abdominal 
infections, sepsis and venous thrombo-embolism (VTE) 
were the specific complications that occurred with increased 
frequency in the pre-operative steroid group, although  
30-day mortality was not influenced by steroid use. 
Immunomodulators
In the adult literature, a meta-analysis has been reported 
to determine the potential impact of pre-operative 
immunomodulator therapy (thiopurines, methotrexate) on 
post-operative complications (37). Six studies including 
1316 patients that assessed overall complications were 
selected. There was no statistically significant difference 
identified between patients that did or did not receive 
thiopurines for all post-operative complications (OR: 1.31). 
Infectious complications were considered separately, and 
this analysis of seven studies incorporating 1,699 patients 
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did reveal a significantly higher rate of infectious post-
operative complications in patients that received thiopurines 
(OR: 1.45). In children, data is lacking on the influence of 
thiopurines in post-operative outcomes. 
Biologic agents
There is similar debate surrounding the influence of 
biologic agents on post-operative complications (38). 
A meta-analysis of adult patients detected a statistically 
significant association between pre-operative infliximab 
therapy and overall, infectious and non-infectious post-
operative complications. These results were taken to 
reflect a modest increase in overall early post-operative 
complications, particularly those of an infectious nature. 
Biologic agents have a relatively short half-life and influence 
surgical outcomes less than steroids. In children, several 
studies have not detected a difference in post-operative 
complications in children who did and did not receive 
biologic agents pre-operatively, albeit with relatively small 
numbers (39-41). 
Nutritional optimisation
Poor pre-operative nutritional status—which may be 
reflected by hypoalbuminemia—poses a risk for intra-
abdominal sepsis in the post-operative period (42-44). 
The development of complications including anastomotic 
leak, intra-abdominal abscess and entero-cutaneous fistula 
has been noted to be significantly associated with a low 
pre-operative albumin level (<30 g/L) (42). Nutritional 
supplementation through either enteral or parenteral routes 
is therefore recommended. Enteral nutrition is preferred 
as it is physiological, does not engender the risks of sepsis 
associated with central venous lines and is cheaper. A small 
group of patients from Sweden that received pre-operative 
total parenteral nutrition (TPN) before undergoing bowel 
resection and primary anastomosis did not experience any 
significant early post-operative complications (44). This 
was in comparison to 28% of matching controls that did 
experience complications. 

Early post-operative complications

These mainly consist of anastomotic leak, small bowel 
obstruction, wound healing complications, fistula formation 
and venous thrombo-embolism (VTE). An English study 
of 62 patients over a 10-year period determined that 22%  
(13 of 62) of patients developed early complications (1). The 
rate of complications is influenced by the extent of resection 
and the segment affected. A Danish study of 115 patients 
demonstrated a complication rate of 6% (1 of 16) and 24% 

(13 of 54) for ileal or ileo-caecal resections, respectively; 
42% (5 of 12) or 52% (11 of 21) of patients undergoing 
hemi-colectomy or total colectomy, respectively, developed 
complications (8).

Children with CD are at increased risk of VTE in the 
post-operative period. Analysis of a population database 
detailing paediatric in-patient stays including 68,394 
patients revealed an incidence of VTE of 117.9/10,000 (45). 
The relative risk of VTE was 2.36. Identified risk factors 
for VTE included older age, presence of a central venous 
catheter, administration of TPN and the diagnosis of a 
hyper-coagulable disorder. These factors must be taken 
into consideration in the post-operative period to guide the 
institution of mechanical and/or pharmacological thrombo-
prophylaxis. 

Late post-operative complications 

Bowel obstruction
This may occur as consequence of adhesions or an 
anastomotic stricture. A Swedish study of 36 patients 
that had previously undergone bowel resection and been 
followed up for at least 2 years, revealed that 12 (33%) 
developed adhesional obstruction; in 9 (25%) an anastomotic 
stricture was responsible for bowel obstruction (7).  
Endoscopic balloon dilatation of an anastomotic stricture is 
usually attempted as a first line treatment. 

Vitamin B12 malabsorption 
Extens ive  termina l  i l ea l  re sec t ions  may  lead  to 
malabsorption of vitamin B12 (46). If allowed to progress 
undetected, megaloblastic anaemia can develop as well 
as neuropathy and/or myelopathy (sub-acute combined 
degeneration of the spinal cord). One protective factor 
within the paediatric population is the potential for 
adaptation of the remaining small bowel. Vitamin B12 
malabsorption has been observed to resolve 6–8 years 
after ileal resection in children, presumably secondary to 
adaptation, although resolution of bacterial overgrowth could 
also have contributed (47). It is recommended that vitamin 
B12 levels be routinely monitored in patients who have had 
more than 20 cm of their terminal ileum resected (5). 

Bile acid malabsorption (BAM)
The terminal ileum is also the site of bile acid re-absorption 
and therefore plays a crucial role in the entero-hepatic 
circulation of bile salts. Malabsorption of bile acids most 
commonly manifests as diarrhoea. A German study 
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measured 7 alpha-hydroxy-4-cholesten-3-one (C4) in 
the serum of patients with CD as a semi-quantitative test 
for BAM (48). They determined that patients who had 
undergone ileal resections of 10–30 cm had raised C4 levels 
indicating BAM. Diagnosis is usually made on the basis of 
resolution of diarrhoea with administration of empirical 
bile-acid binding agents such as cholestyramine. Patients 
with persistent diarrhoea in the context of quiescent disease 
or minimally-active disease following ileal resection should 
be suspected to have BAM and be treated accordingly (5). 

Surgery for UC

Introduction

Disease activity in UC may be evaluated and classified 
as mild, moderate or severe based upon stool frequency, 
haemodynamic parameters and laboratory markers (such 
as haemoglobin and C reactive protein). The Paediatric 
Ulcerative Colitis Activity Index (PUCAI) is a validated 
6-point scoring system quantifying severity of symptoms 
and their impact on quality of life (49,50). It is used to both 
assess severity of disease (<10 remission, mild disease 10–34, 
moderate 35–64 and severe disease >65) and response to 
treatment.

Surgery in UC is indicated in both elective and emergency 
circumstances. In the elective setting this may due to disease 
refractory to medical therapy, significant side effects of medical 
therapy, steroid dependent disease or, more rarely in children, 
where dysplasia or malignancy is present. The reported  
rate of colectomy performed has not changed recently (51) 
and in a Canadian dataset there was no change in rates of 
colectomy performed for UC between 1994–2007 (52). The 
long-term influence of biologic therapies remains to be seen.

Depending upon the clinical status of the patient, surgery 
in pediatric UC may involve 1–3 staged procedures. A 
subtotal colectomy—almost complete resection of the colon 
leaving an end ileostomy and oversewn rectal stump—is the 
first of these. This is the recommended operation for acute 
severe colitis (ASC). The second stage is a restorative procto-
colectomy, with removal of the remaining rectum (whilst 
preserving the anal sphincter), and either an ileal pouch-
anal anastomosis (IPAA) to create a reservoir for faeces,  
or a straight ileo-rectal (or ileo-anal) anastomosis. This 
procedure may be performed with (or without) a covering 
ileostomy, which is subsequently closed a few months later (3rd 
stage), after radiological assessment of the pouch. 

ASC
In ASC, which may be defined as a PUCAI of >65, 
children are clinically unwell with symptoms such as 
severe abdominal pain, diarrhoea and bloody stools. In 
one reported series, ASC was the presentation in 9% 
children with UC and by 2 years, almost a quarter of 
children had experienced at least one episode (53). Another 
multicentre study reported rates of ASC in 15% children 
within 3 months of diagnosis (54). Children with ASC 
require hospitalisation for intravenous steroid therapy, 
first line medical treatment in ASC, found to be the most 
important factor in reduction of mortality in UC ASC (55).  
Progression to second line medical therapy (either 
infliximab of calcineurin inhibitors) is indicated with 
ongoing active symptoms (PUCAI score >45) at 72 hours of 
IV steroid treatment (56). 

A number of circumstances may warrant emergency 
subtotal colectomy with end ileostomy formation. These 
include a failure to respond to both first- and second-line 
medical treatment and evidence of either visceral perforation 
or toxic megacolon. Toxic megacolon is a rare complication 
of ASC occurring in 1–2% of paediatric cases. It is defined 
as radiographic transverse colon diameter >56 mm (or  
>40 mm in those <10 years) alongside systemic toxicity (fever, 
tachycardia) or biochemical disturbance (57,58). ECCO/
ESPHAGAN guidelines recommend prompt surgical 
evaluation in toxic megacolon with conservative management 
reserved for those with a stable clinical condition, and urgent 
colectomy if no clinical improvement is apparent after  
24–72 hours of treatment (56). 

Biologic therapies (infliximab) and calcineurin inhibitors 
have overall reduced colectomy rates, in the short term, 
from between 40–70% (59-61) to 10–20% (57,62). 
In one study, 33 patients who failed to respond to IV 
corticosteroids received rescue therapy with infliximab in 
ASC and 76% were discharged without colectomy and 
55% had a sustained response at 1 year of follow-up (62). 
However, a significant proportion (50–60%) with ASC who 
respond to medical therapy will go onto require a colectomy 
within 2 years (62,63).

In those who have an emergency subtotal colectomy 
and end ileostomy, completion proctectomy and IPAA/
IRA formation is postponed until their clinical condition 
has improved with ileostomy reversal undertaken several 
months later. Laparoscopic subtotal colectomy even in the 
setting of ASC if recommended if appropriate expertise is 
available (ECCO/ESPGHAN guideline).
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Elective surgery for ambulant patients
Elective colectomy is undertaken for clinically well patients 
with active or steroid-dependent disease despite optimised 
medical therapy or if dysplasia is present (64). In this patient 
cohort, restorative procto-colectomy and IPAA alongside a 
covering ileostomy is the recommended first stage procedure. 
The covering ileostomy is subsequently reversed (64).

With regards to surgical approach, laparoscopic 
colectomy and pouch formation has been demonstrated to 
be both feasible and safe in adults and children (19,65,66). 
Data from the American College of Surgeons National 
Surgical Quality Improvement Program database (ACS-
NSQIP, 2005 to 2008) demonstrated that a laparoscopic 
approach was used in 29.2% of all cases (both adult and 
pediatric) undergoing a colectomy, with rates increasing 
annually, up to 41.3% in 2008 (67). Whilst a laparoscopic 
approach increases procedure length, cosmesis favours 
laparoscopy and other outcomes including length of 
stay, surgical complications and functional outcomes are 
comparable between open and laparoscopic techniques  
(19,68-70). 

Restorative proctocolectomy and pouch formation 
without a covering ileostomy has been reported with several 
single centre series documenting no increased morbidity, 
with regards to anastomotic leak/stricture or episodes of 
pouchitis. However, the retrospective data in these series 
and the relatively small patient numbers would preclude any 
statistically significant differences (71,72) and consequently 
guidelines recommend a covering ileostomy (64).

A variety of reconstruction techniques exist—IPAA 
with either a ‘J’, ‘S’, or ‘W’ reservoir, and straight ileo-
anal anastomosis (SIAA). These can be undertaken with 
either hand-sewn or stapled anastomotic techniques. In 
the pediatric population, the ‘J’ IPAA and SIAA are by far 
the most common techniques used. A meta-analysis of 
pediatric series (306 patients) reported higher failure rate 
with SIAA (15%) when compared with IPAA (8%) (73). 
Furthermore, higher stooling frequency, both day and 
night-time, was reported with SIAA (73-75). However, 
a more recent multicentre study of 203 paediatric 
proctocolectomies, and either SIAA or IPAA, found 
similar surgical complication rates including anastomotic 
dehiscence/leak/stricture and adhesional obstruction. 
Whilst SIAA patients had increased stooling frequency, 
IPAA had higher rates of symptomatic pouchitis (75). 
Hand-sewn and stapled anastomotic techniques had 
similar rates of complications and comparable functional 
outcomes (76-79).

Complications and outcomes

Surgery in UC (unlike for CD) may be curative but is 
associated with significant complications. Over a 12-year 
period (1997 to 2009), a population-based American study 
found that whilst colectomy rates have remained stable,  
the rate of complications increased annually at a rate of 
1.1% (51). Complication rates are, unsurprisingly, higher 
after colectomy undertaken as an emergency procedure and 
in children with poorer nutritional status and concurrent 
steroid requirement (80,81). In one study, up to a third of 
patients undergoing a colectomy for UC were reported to 
have at least one complication, including infection (urine, 
abscess or generalised sepsis) bleeding and thrombosis (80).  
Per i -opera t ive  ant ib io t i c  and  thrombo-embol ic 
prophylaxis is therefore recommended (82). Other reported 
complications include leak from the oversewn rectal stump, 
and both early and late instances of small bowel obstruction 
(in up 50%) which necessitated operative intervention in 
up to a third of affected patients (2,83,84). When follow-up 
was extended up to a decade, complication rates up to 75% 
were reported (83).

Early complications related to IPAA include anastomotic 
leak (13%), stenosis or stricture (27%) and abscess 
formation (12%) (83). Pouchitis, a non-specific and 
idiopathic inflammation of the ileal reservoir is, however, 
the most frequent long-term complication and the most 
common cause of pouch failure. The aetiology is unclear 
but is thought to be due to a complex interaction between 
host immunity and microbiome of the pouch giving rise to 
symptoms of increased stool frequency, urgency, tenesmus, 
abdominal pain, and rectal bleeding (85). ‘Cuffitis’—
inflammation of the cuff of rectal mucosa, between the 
dentate and anastomosis, may cause similar symptoms to 
pouchitis. Rates of pouchitis of 50–67% have been reported 
in studies documenting up to 10-year follow-up, including 
a recent multi-centre cohort study (86-89). In 26% the 
pouchitis was chronic. De novo diagnosis of CD is reported 
in up to 20% of adult patients undergoing IPAA (90,91).

Frequency of episodes and duration of pouchitis has 
been shown to be unaffected by pouch type, patient age, 
and operative technique (70). PUCAI score at the time 
of diagnosis was a predictive risk factor for development 
of pouchitis (92) and there is some evidence that surgical 
experience impacts upon development of chronic pouchitis. 
One UK study demonstrated pouchitis rates of 15% in 
adults for surgeons undertaking at least 10 procedures 
annually compared with 41% in those performing less 
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than 10 (93). Acute pouchitis is managed with antibiotic 
monotherapy. A recent RCT showed some superiority of 
ciprofloxacin compared with metronidazole monotherapy in 
the treatment of pouchitis (94). Chronic pouchitis may be 
managed with dual antibiotic therapy, or oral budesonide in 
those who fail to respond to antibiotics (95). There has been 
some success with infliximab monotherapy in refractory 
pouchitis, with one study demonstrating an 88% clinical 
response after 10 weeks of treatment (96).

Following restorative proctocolectomy and IPAA, stool 
frequency is, on average, 4–6 per day and 0–1 per night. 
Continence rates between 44% and 73% are reported 
(70,83,97). Almost half of patients in one study reported 
using medication to control frequency of bowel motions (83).  
There is some evidence that continence improves over time, 
with one study demonstrating 72% day and night time 
continence after 5 years follow-up (97).

Overall reported quality of life following IPAA is good, 
with 80% reporting better quality of life following the 
procedure (83,97). Increased frequency of bowel motions 
and surgical complications were both associated with 
decreased quality of life (83). In one study, there was no 
significant difference in self-reported physical, emotional 
and social functioning or overall quality of life between 
those undergoing proctocolectomy and IPAA for UC and 
age-matched controls (83). 90% of patients in another study 
would recommend IPAA surgery to others (97). Pouch 
abandonment and conversion to permanent ileostomy 
following IPAA undertaken in childhood is reported to 
occur in 9% and 13% of patients in two series, albeit 
with a relatively short median follow-up of 7 and 4 years, 
respectively (98,99).

Surgery for UC is frequently performed during 
reproductive years due to timing of disease onset. Whilst 
UC in itself probably does not have a significant impact on 
female fertility/fecundity, several studies have demonstrated 
decreased female fecundity following IPAA (100-103). A 
recent meta-analysis found a pre-IPAA infertility rate of 
20%, increasing to 63% post-procedure; an increase in the 
relative risk of infertility of 3.9 (104). However, the review 
authors acknowledge the heterogeneity of papers within the 
analysis, particularly in the lack of a standard definition of 
infertility which varied from inability to become pregnant 
within a year of attempting, probability of becoming 
pregnant/month of unprotected intercourse (fecundity), 
self-reported “difficulty” in conceiving and, in some papers, 
there was no definition at all (104).

With the extensive pelvic dissection associated with 

proctocolectomy and IPAA, the postulated cause for 
fertility decline is pelvic scarring and adhesions causing 
tubal abnormalities. Several papers have demonstrated 
tubal abnormalities following IPAA, including tubal 
occlusion and adherence to the pelvic floor in up to 50% 
patients who underwent hysterosalpingography following 
IPAA (105). Similar rates of tubal problems have been 
observed following proctocolectomy and end-ileostomy 
formation (106,107). Some studies have attempted to 
identify specific risk factors predisposing to post-IPAA 
infertility. However, only post-operative blood transfusion 
was found to be significant, most likely as a proxy for 
difficult pelvic dissection rather than being a causative 
factor in its own right (108,109). Laparoscopic IPAA, 
which is increasingly performed, has been shown to reduce 
the risk of infertility, most likely via reducing adhesions, 
scarring and tubal obstruction. A study comparing fertility 
between laparoscopic IPAA and controls reported an 
overall infertility rate of 27% with no difference in reported 
fertility between groups (110). These infertility risks should 
be discussed with women prior to embarking upon surgery 
for UC and guidelines recommend a laparoscopic approach 
where possible (64). 
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